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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the non-contact mold power unit 
which transmits power to a secondary coil from the primary coil which became 
independent, respectively using electromagnetic induction. 
[0002] 

[Description of the Prior Art] Conventionally, it is indicated by JP,54-150645,A etc. 
as a non-contact mold power unit. Moreover, JP,6-225482,A etc. is one of those by 
which the configurations of the primary coil which is the power transfer section, and a 
secondary coil are indicated. The configuration of the primary coil of the conventional 
non-contact mold power unit and a secondary coil is shown in drawing 9 , and, as for 
that by which the coil of a primary coil and the secondary coil was carried out to E 
form core, and (b), a primary coil is [ the secondary coil of drawing 9 (a) ] the thing of 
I form in C form. When the high frequency current to which all flow in a primary coil 
is the sense in drawing, the magnetic flux generated to each core becomes like the 
broken line in drawing, rectifies the electrical potential difference by which induction 
is carried out to a secondary coil, and supplies power to a load. 
[0003] 

[Problem(s) to be Solved by the Invention] In such a non-contact mold power unit, 
when the secondary coil had countered with the primary coil for power transfer, and 
when the secondary coil had not countered with a primary coil, the discernment with a 
case as the bodies, especially metal objects other than a secondary coil have countered 
was a technical problem. Moreover, since the core of a primary coil was an open 
magnetic circuit, when the secondary coil had not countered with a primary coil, the 
cure against a noise by the magnetic leakage flux to generate was also a technical 
problem. 

[0004] In such a non-contact mold power unit, this invention aims at offer of the 
structure which can perform easily discernment with the case where it has not 
considered as the case where the secondary coil has countered with the primary coil 
while it controls generating of magnetic leakage flux, when the secondary coil has not 
countered with a primary coil. 
[0005] 

[Means for Solving the Problem] In order to solve this technical problem, it consists 
of two or more primary coils wound so that, as for the non-contact mold power unit of 
this invention, the magnetic flux mutually generated to the closed magnetic circuit 
core of O form might negate each other's primary coil, and a secondary coil consists 
of secondary coils wound around the open magnetic circuit core of I form. 
[0006] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained using drawing 8 from drawing 1 . 
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[0007] (Gestalt 1 of operation) Drawing 1 is the block diagram of the non-contact 
mold power unit of this invention, and in drawing 1 , 1 is a primary coil and consists 
of a primary core 10, the 1st primary coil 1 1, and the 2nd primary coil 12. The 
primary core 10 is the closed magnetic circuit of O form, the coil of the primary coils 
1 1 and 12 is carried out to the magnetic leg which counters, respectively, and the 
primary coils 1 1 and 12 are connected to the serial. 2 is a secondary coil and consists 
of a secondary core 20 and a secondary coil 21 . The secondary core 20 is I form and 
the coil of the secondary coil 21 is carried out to this. 3 is RF AC power supply, and it 
connects with the primary coil 1 and it supplies the high frequency current. 4 is a 
rectifier circuit, it connects with the secondary coil 2, and rectifies the RF alternating 
voltage by which induction is carried out to the secondary coil 2, and supplies it to a 
load 5 as direct-current output voltage. 6 is a current-limiting circuit, and it is 
restricted so that the current supplied to the primary coil 1 may not become excessive 
from RF AC power supply 3. Moreover, drawing 2 is a block diagram when the 
secondary coil 2 has not countered. 

[0008] About the non-contact mold power unit constituted as mentioned above, the 
actuation is described below. The high frequency current supplied from RF AC power 
supply 3 flows the 1st primary coil 1 1 and the 2nd primary coil 12. When this high 
frequency current is the sense of the arrow head of drawing 1 , the magnetic flux by 
the 1st primary coil 1 1 is generated as the continuous line in the primary core 10 
shows. Generating the magnetic flux by the 2nd primary coil 12 similarly, as the 
broken line in the primary core 10 shows, such magnetic flux passes along the 
secondary core 20. For this reason, induction of the electrical potential difference is 
carried out to the secondary coil 2, and a load 5 is supplied through a rectifier circuit 
4. 

[0009] Next, when the secondary coil 2 has not countered like drawing 2 and the high 
frequency current is the sense of the arrow head of drawing 2 , the magnetic flux by 
the 1st primary coil 1 1 is generated as the continuous line in the primary core 10 
shows. Similarly, the magnetic flux by the 2nd primary coil 12 is generated, as the 
broken line in the primary core 10 shows, and such magnetic flux is negated mutually. 
For this reason, it will be in a short circuit condition, the current-limiting circuit 6 
operates, and the primary coil 1 restricts the current from RF AC power supply 3. 
When negating mutually the magnetic flux generated in the primary coil 1 at this time 
as aforementioned, since the primary core 10 is a closed magnetic circuit, magnetic 
leakage flux is hardly generated. 

[0010] In addition, as shown in drawing 1 , the structure which can insert the 
secondary coil 2 of I form in O form incore of the primary coil 1 is difficult in many 
cases from geometrical constraint of the whole non-contact mold power unit also 
containing a case. However, when a secondary has the case sides 71 and 72 where 
each plane counters a primary a non-contact mold power unit side, this invention can 
be carried [******] ou t also with structure as shown in drawing 3 . Structural 
drawing, (b), and (c) of drawing 3 (a) are the front view and side elevation, 
respectively. Since it became complicated, the case sides 71 and 72 were omitted in 
(a). 

[001 1] In addition, although a means to supply the high frequency current to the 
primary coil 1 was explained as a high-frequency ac power source 3, as shown in 
drawing 4 , even if it constitutes from input DC power supply 30 and a switching 
means 31 and the switching means 3 1 carries out chopping of the direct current 
voltage of input DC power supply 30 by high frequency, it can carry out. 
[0012] In addition, when the secondary coil 2 had not countered, it explained, using 



the current-limiting circuit 6 as a means to restrict the high frequency current which 
flows in the primary coil 1, but when a current detection means like resistance 60 
tends to detect the high frequency current, for example like drawing 5 (a) and a 
current tends to become beyond a predetermined value, there is an approach which 
turns off the switching means 3 1 with a transistor 61 . It can carry out also in current- 
limiting circuits other than this. When an inductor 62 is connected with the primary 
coil 1 at a serial as furthermore shown in drawing 5 (b), and the secondary coil 2 has 
not countered, there is also an approach which detects that the primary coil 1 will be 
in a short circuit condition, and input voltage is impressed to an inductor 62 in a 
detector 63, and turns off the switching means 3 1 . It is one of the effectiveness of this 
invention that the condition that the secondary coil 2 has not countered is detectable 
using the primary coil 1 being in a short circuit condition. 

[0013] (Gestalt 2 of operation) Drawing 6 showed structure in case a secondary has 
the case side where each plane counters a primary the non-contact mold power unit of 
this invention side, and gave the same number as drawing 3 in drawing 6 about the 
component part which carries out the same actuation as the gestalt 1 of operation. 
Differing from the structure of drawing 3 is the point that the configuration of a 
secondary core has H form. 

[0014] About the primary secondary coil of a non-contact mold power unit constituted 
as mentioned above, the actuation is described hereafter. When the sense of the high 
frequency current is sense of the arrow head in drawing 6 , the magnetic flux 
generated when the high frequency current flows in the primary coil 1 becomes like a 
broken line. That is, since the opposed face product of the primary core 10 and the 
secondary core 20 increases compared with the structure of drawing 3 , magnetic 
leakage flux decreases. Therefore, the magnetic coupling of the primary coil 1 and the 
secondary coil 2 becomes dense, and the efficient power transfer of it is attained. 
[0015] (Gestalt 3 of operation) Drawing 7 showed structure in case a secondary has 
the case sides 73 and 74 where each letter of unevenness counters a primary the non- 
contact mold power unit of this invention side, and gave the same number as drawing 
3 in drawing 7 about the component part which carries out the same actuation as the 
gestalt 1 of operation. Differing from the structure of drawing 3 is the point that the 
magnetic leg to which the coil of the primary core 10 is not carried out projects in the 
secondary. Drawing 7 (a) is structural drawing and (b) is the side elevation. Since it 
became complicated, the case sides 73 and 74 were omitted in (a). 
[0016] About the primary secondary coil of a non-contact mold power unit constituted 
as mentioned above, the actuation is described hereafter. When the sense of the high 
frequency current is sense of the arrow head in drawing 7 , the magnetic flux 
generated when the high frequency current flows in the primary coil 1 becomes like a 
broken line. That is, though it is magnetic coupling comparable as the structure which 
can insert the secondary coil 2 of I form in O form incore of the primary coil 1 like 
drawing 1 when the structure of the letter of unevenness is permitted in the case side 
where the primary secondary counters, projected area of the primary coil 1 can be 
made smaller, and the miniaturization of a device is attained. 
[0017] (Gestalt 4 of operation) Drawing 8 showed structure in case a secondary has 
the case sides 75 and 76 where each letter of unevenness counters a primary the non- 
contact mold power unit of this invention side, and gave the same number as drawing 
7 in drawing 8 about the component part which carries out the same actuation as the 
gestalt 3 of operation. Differing from the structure of drawing 7 is the point that the 
configuration of a secondary core has H form. Drawing 8 (a) is structural drawing and 
(b) is the side elevation. Since it became complicated, the case sides 75 and 76 were 
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omitted in (a). 

[001 8] About the primary secondary coil of a non-contact mold power unit constituted 
as mentioned above, the actuation is described hereafter. When the sense of the high 
frequency current is sense of the arrow head in drawing 8 , the magnetic flux 
generated when the high frequency current flows in the primary coil 1 becomes like a 
broken line. That is, since the opposed face product of the primary core 10 and the 
secondary core 20 increases compared with the structure of drawing 7 , magnetic 
leakage flux decreases. Therefore, the magnetic coupling of the primary coil 1 and the 
secondary coil 2 becomes dense, and the efficient power transfer of it is attained. 
[0019] In addition, in the gestalten 1-4 of operation, although the 1st primary coil 1 1 
and the 2nd primary coil 12 are connected to a serial, if it is the direction which the 
magnetic flux generated when the secondary coil 2 has not countered negates 
mutually, parallel connection can also be carried out. 
[0020] 

[Effect of the Invention] As mentioned above, according to this invention, since a 
primary coil will be in a short circuit condition when the secondary coil has not 
countered, when discernment of the existence of a secondary coil can be performed 
easily, since the primary core is made into the closed magnetic circuit, the 
advantageous effectiveness that magnetic leakage flux hardly occurs is acquired. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the non-contact mold power unit which the primary coil to which the 
high frequency current is supplied, and the secondary coil mounted in a different case 
from this primary coil are made to counter, and transmits power to said secondary coil 
from said primary coil It is the non-contact mold power unit characterized by for said 
primary coil consisting of two or more primary coils wound so that the magnetic flux 
mutually generated to the closed magnetic circuit core of O form might negate each 
other, and said secondary coil consisting of secondary coils wound around the open 
magnetic circuit core of I form. 

[Claim 2] A secondary coil is a non-contact mold power unit according to claim 1 
characterized by consisting of secondary coils wound around the inside magnetic leg 
of the open magnetic circuit core of H form. 

[Claim 3] The core of a primary coil is a non-contact mold power unit according to 
claim 1 which has the configuration which the magnetic leg which is not wound 
projected in the direction of a secondary. 

[Claim 4] A secondary coil is a non-contact mold power unit according to claim 3 



characterized by consisting of secondary coils wound around the inside magnetic leg 
of the open magnetic circuit core of H form. 

[Claim 5] A non-contact mold power unit given in any 1 term of claims 1-4 which 
have the function which restricts or intercepts the high frequency current supplied to 
said primary coil by detecting that said primary coil will be in a short circuit condition 
when the secondary coil has not countered with a primary coil. 
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